Amyloid-beta peptide induced inflammatory reaction is mediated by the cytokines tumor necrosis factor and interleukin-1.
A chronic inflammatory response possibly mediated by amyloid-beta (A beta) is believed to be a major factor in the pathology of Alzheimer's disease (AD). Recently, we demonstrated that in vivo administration of A beta produces an inflammatory response and vascular disruption as seen in the brains of AD patients. In an inflammatory response, leukocyte activation and extravasation involves cytokine production. Previous studies have indicated that immune interactions exist between the central nervous system and the peripheral immune mechanisms in AD. Increased levels of interleukin-1 beta (IL-1 beta) have been detected in brain tissue, cerebrospinal fluid, and blood/serum from AD patients. In addition, A beta stimulated the production of tumor necrosis factor-alpha (TNF-alpha) in brain astrocytes and murine monocytes. Using an animal model we investigated the role of the cytokines, TNF-alpha and IL-1 beta, in the A beta-induced inflammatory response. Adult male rats were perfused via an intra-aortic cannula with either A beta alone, interleukin-1 receptor antagonist (IL-1 ra) plus A beta, tumor necrosis factor-binding protein (TNF-bp) plus A beta or sterile saline. Serum analysis for TNF-alpha, IL-1 beta, A beta and NO showed a significant increase in TNF-alpha and A beta but not in IL-1 beta or NO after the injection of A beta. Control values for serum A beta averaged 1.6 ng/ml and in rats injected with A beta, 99.6% of this peptide was removed from the blood within 30 min. The mesenteric arterioles and venules were video recorded for 1-2 h and then processed for electron microscopy (EM). In rats given A beta alone there was extensive vascular disruption, including endothelial and smooth muscle damage with leukocyte adhesion and migration. Animals receiving either IL-1 ra or TNF-bp before A beta showed no in vivo leukocyte extravasation or vascular damage under EM. Therefore, the cytokines TNF-alpha and IL-1 beta seem to mediate the vascular disruption and inflammatory response initiated by A beta. Antagonism of these pro-inflammatory cytokines may offer new avenues for AD therapy.